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(54) ELECTRIC DOUBLE-LAYER CAPACITOR 

(57)Abstract 

PURPOSE: To provide an electric double-layer capacitor which has 
a high withstand voltage voltage and a substantially large energy 
density. 

CONSTITUTION: A polarizing electrode mainly made of active 
carbon is used as the positive-side electrode 1 of a pair of counter 
electrodes 1 and 5. Lithium is adsorbed by a chemical method or an 
electrochemical method by carbon material which can adsorb or 
release lithium in an ionized state to obtain carbonaceous material 
which is used as a main component of a negative side electrode 5. 
Nonaqueous electrolyte is employed as electrolyte 7. 




(i9>B#Bi$iw (jp) (12) & ffl 4$ y Jk (a) inmfttum'Am&n 

#§§¥8-107048 

(43)£;BHB ¥f£8f£(1996)4 £23H 

f i tm&mm 

H01G 9/ 00 3 0 1 A 

3 0 1 D 



(2i)misH#^ 


4#$i¥7 -204887 


(71)tBigA 


000000044 










(22)fflIiB 


7 fj? (1995) 8 3106 




soKaj^fflKSfLwrt 2 t e 1 # 2 ^ 










(31)g$fcffcfe3g#-J 


1 190751 




h*j i imwRitr#jSiJ ii K^tRBr 1 1 5o#a 


(32)S5feB 


¥6(1994)8/3128 






<33)S£tt£9B 


B# (J P) 




fans. 








mm&ti>ft&) 1 1 E.miR«j 1 1 so#& 
















mm # 






















(74)ftSA 













(54) imxD^m mm^mm^r^^ 



(57) m#n 

ttifijt i . 5 <omm i 



(5» into.* mwmn fffHmw^ 

H 0 1 G 9/058 
9/038 

9375 -5 E 
9375 -5 E 




—329— 



1 

mxmi) wu-fz&AjT'ttfa-tzmMt. mm 
m t \zw§ ufcsm- mm* * n o 

*fct*AbT*5UTirafiT3:#&T*-&8it2&B 1 ©«& 
Ilt#3l3] #**e*MK*f, 'Jf!>Att*0. 1~ 

[§1^4] ft**}****. ^aMMftXHAiMMBTr** 

i, 2^«3©mmnMJi^-vA>'^„ 

[Bl:#9 8] ft****}**. n-^7X^©#^ 
Xtt 3 ©HSUiM®*^:^. 
[0 0 0 1] 

[0 0 0 2] 

[^©Sffi] fi£*©m5i-aM^ j f/^>^ttv i) $ 

ftSttStL, ^(nJ-r-5^M14mfi5©Wlt-fe/^U— ^ 

jeRbTV>-Sri\ 2) — M©->-htt»attma©F B ^C-b: 
/^-^StafcttffiT^llbTSH^U Z\<Dm?\Z 

T^i-fbTStJSbTlAS. 
[0 0 0 3] **«**^tt;*:*«JBjfc|RH*K:. 

A/TSIJf L fcSH 1 Sr. m#Pf£ iife K§g * IdK^ L fc 



(2) #BPP8- 1 0 704 8 

2 

5 4 1 0 6, #B8¥3-2 0 3 3 1 1. #^4-28 

6 10 8) . 

[0004] tct7L& z\<Dm<DnM.—mm*\rt>-5> 
ttmat-fe^p-^^airwiSLT^tb. esr 

«*3i<y:fta'J-h*gP#2:^bi?)lCJ;i9^L. EaU 

20 ©-Jr-X«f l£iR#b±^T&WbTV>-5. 
[0 0 0 5] 

[5SM*J»ftL«k'5fr58»S3 iEa*5J:t>'fta©S* 

\zm&m.*3i& tr zttm&nmz&m l &«#©*« 

©jgiRttfc m— ©m«-SJl^^/^^^©KS 

i£«. **twB«rc»i. 3v. timmm&mmmum 

2. 5VT»5. ::©»£•. iO*t^i*M$i© 

[0 0 0 6] /Mfcm^a/g^/V^te. ^«E^t 
7'yy©mjEfo3 Vj@Tfartr«t^{C)S:D. #-©Sft~ 

/i->^©^*Wcnrv^. 

[0 0 0 7] t£3fctt. S^-S/l+^/V> ; S'©§fi^A 

gftbTVi^^. m&m.oim.mffi&z o o om ! / g 
-sji* * /t ©hh^ass & d ©^afe mmmz 

i§b. C^^'J^ny^T^^bd-S^SrS 
[0 0 0 8] 

■f^<^:$nfcfe©T*D. *5SBJ©na®^^A->^ 

s^tciR^bfe^m— an^^^v-^TaboT, iEffld© 

A«ij©«a (fta> j&fj^^AS-f^-MbbfcttSBTffi 
mw.l vzmmmA wt^mumx. \tmmt^m^ 

[0 0 0 9] #5g?H©«M— SJg**/V>*K:»2«Sl 

50 -r^->^K^$nri^. tut)*,, 'jf^AHt/ 



—330— 




3 

-f*>©*«»KT£. z.n&fk® mftm&m®) t 
[ooio] ^n^iESi:ftSo4$tt*7;nc^$-& 

n*. U^AtttiLT^T©*)©^*^*^* 

[0011] L i C I 0 ( . LiCFs SOj . LiC 
(SOj CF 3 ) 3 . L i B (C.H. ) * , L i C< 
Fs SOs , LiCi FuSOj , L i B [Cs H 3 
(CFj ) ! -3, 5] i . LIB (Ci Fi ) t , L 
i B [Ce Hh (CFj ) -4]< , Li BF« , L i 
PF« . L i AsFe . L i SbFi , LiCFi CO 
j , LiN (CFs SOj ) 2 . fc*5. ±3£* [C 6 H 
j (CF. ) j -3, 5] IJ7i-;«0 3tt5ti[ 
fc, [Ci H< (CF 3 ) -4] \3.y3L-)im<D4®. 

k., ^n-cFs ifiw&-2nTKz*><D&mvi:-r 
[0012] znp>v9v&m<o&#.&nmmt><DWkm. 

t, 0. 1-2. ^^tCttO. 2~ 

2. OWJj h>l>tr£©)5*$f*H^. 
[0 0 13] **3R«W«©»«tiUTttfilT©t)Oj9« 

[0 0 14] l/D K yDbri/>*- 

#*-MMMfc X^V>A-tf*-K x^U->#- 

*-K T-^fD^hX 1, 3-J?t*V7>. 
;V*;PA75 ^?Jl>7th75l«, 5?aMrV 

9m., tefcy ? )im, i. 3-^n;t>x;uh>, 4, 

5 ->>fc Hnt7>fSi#, ~hD^>-if>. i, 3- 
> ! ;g u *-!}->. i, 4-v*^-y->. 3-^^-2-^- 

**»/U3»/>. 1, 2-i^;* i-*->X*X ff5t 

FD77>m ->K/>£^. 7irhxh'j;k 
-hD^>, 7^n^->X^X h;t/X>. 

[0015] asv»w«ffi*t»snaj:'5fc. u^Ata 

pmftT. 3f.l:tl5 0ppmHTi:t5fflj)<»Sb 
[0 0 16] ^^©s^fiB+WV^omffi©? 




(3) #18^8- 1 0 7 04 8 

tt^ t*-#>7*7'^ ©gmsa^ s ?t i> ftm&nm 

[0017] stz. sftjKta*, jj-#>7^v>7 m 
io mm) &tfU'&ffl*7)ia-)\,<Dw&i : TmML, 

^«nt®ffi©iE@«. mm^mmm^m^xmrn 

tfU^h^^DX^lVX^JfSL^,, fiH4£S 
[0 0 18] Hffi©3*K U^->A*-f*>flsL 

3=- * a * >-fb bfcttfig-r mm l 5 s^mtm tis^ 

MT-m&ZZtlZ. ^©ftStt. Jfc<h;U;mT©«fc5ft;S 

[0 0 19] 1) U^^A&^^-MbbfcttSgT'KSEL 
5*^^»*if©*}}*t^-&Mi:Sr7^3-;v©#ST-C 

£©A«*««tt**»*S«V»T*«#C»£U U 
7^9 A ?6 £ ft® tc&tt 3 ttfcttIRT«(Ur»B* * /X -> 
^©**«ft*tAUfclMP»U 'J5 t »>A*Mt**m,C 

7Wnx5 : l/>*s$5. 

[0 0 2 0] 2) U?^A*-f*>ftUfcttflBT9WL, 
3*»*»»©®*ilS^»fc*»SjB^UT^7U t 
U &«#©«JR!6±lc&ffi&«;»U *tt*iHWfc 

snfcftitt*. cne»iE®<>:A@*®ii-r^tcis 

RM-iifrmffitf 'J 7JWDtl/7-f>frjH- 

X, sP"J t'x;vtfD'j HX ^Utfx^j^-Jk * 

[0 0 2 1] *9U©»MHi, cn6e^»is»»b3 
sfe©sffiffl-rs©*w*L<. N-^^tra'jH 

*:p>. >i?JUX?;l/^rh>. »8lf*. RK^^ 1 
KKx^;w, 7^;i-sy/m x^y-;k 

50 >«. #u-fv->7^-h«. t^7iy-m ^jp 



—331— 




[0 0 2 2] jE«fc«JB"CS*«tt«lCtt, ^UauSJR 

[0023] mm&zw;ibz,tctbiziE®\z&&-r 
tt^Rtx/M ^©^s* i ~ 5 omfi%t-rs©^» 
», Aitltfa. M77-fA- Kfls^x SHfc^er 

[0 0 2 4] Sfc. ffittMtLTll ¥^l&g^2 0 n 
mfiTT, Jt«HI§*U 5 0 0~3 0 0 0m' /g©fc 
©Sttffi-r*©*«#Sl/<. CKDi^^tt^OffiffitC 

[0 0 2 5] fk.m<D±Uffif$.ttm-V$>2>. UfWH 

Mft/V7i-X*-#>1«, HtfB^-fX*. 

/x^yzmnof&frB®, try?, n-^x^co 

[0 0 2 6] ^UlStt, 5!MUfc«gS«ijiS:Wr^^ 

WRIdooj #0. 3 3 6nm£imD. SSH&^roc 
[0 0 2 7] ^«Hie©^S7JfttbT. -JftfcflW. 
«WIC^<fc*, 7yKK<fcS®tffc#£fTo;fct>©£& 

[0 0 2 8] J^LfclSftlSiS**-*-** 

««r©d>frv»t>©a«#sLv*. »»b«:i8*i(Bft**r 

# 0 . 3 3 7 n m&TTfe D . c WjfaW 

-YXL. *!2 0nmPi±©fcOTab5. A£n#a«tt)58 
*H J: i fc J: t> T»«*© t> ©*<** fc» 6 tt * 
©T, &6S*t9 9. 5X£t±©t>©**effl-ri)©d«»* 

[0 0 2 9] ftlBfc^y*-#>/NS*B. *fittl?BI 

SH*icfcv>T2 5 o ox:\&h<DfaU-em8MZ*iit$m 

L3t(8ft*jfi*«~r»^««©^j:V> *>©*»»* t 




(4) #M¥8-107048 

•5S»5EUfc®PHI!ldoo2 #0. 3 3 8 nm&TTSD, 
ii§ll&^-©cfl&7j|B]©+M'XL t #2 0nm£4±©=b© 

[0 0 3 0] H«-fb^V7x-X*-^>««ft«, 
1iSB^, I t J lCfeHT2 5 0 0*C«±©iSiSTH*4!lSSn 

IK 5€Sbfc^S«|jg<£*-r^t>©ttt. JE^X^O 
tfrfc«fct)fii|)gbfc®M(Sdoo2 *<0. 3 3 7 nmWTT 
10 *D, JSS!|a?©cW77rnI©-9-'rXL, *S2 5nmfil± 
©fc©T*S. 
[0 0 3 1] JMB9^*-tt. 

fctt. JK*X«n*r£J:!>M£lfcVIII||| 
doo2 #0. 3 3 8nm«mD, lt.ltt?0cN# 

[0 0 3 2] Hft-fb^iltlfltt, 7£"JO- MUUfflJIM 

#*JFfiHt»Hft+t*v»T2 5 o ox:&L_k<D&m-vm 

ftXiBlEI*TC«kOa3£UfcffiraiSdoo2 #o. 3 3 7n 
mKTT^D, ^JI&^WciiTjftCIMXL. *s 1 0 
nm«±©fc©-ea&-5„ 

[0 0 3 3] 7Jl7VA7)V=i—J\,mgg<Dmjffimt. 

0 0 0-1 5 0 0"Ct?f»i!iabfc^»Bift©d>Ja:V»t)©*J 
»*LV». 1 0 0 0~ 1 5 0 OX^ommmiZji-DT. Z. 

002 «0. 3 7 5 — 0. 3 9nmta.5. 
50 [0 0 3 4] y#7«y£8tJg©&##«jra. Stty9 
»JBftT8tt*H»f fc*V»T8 0 CCaTOSflE-CSKl 
ffiJSLfe, HMfiaa©K*tf»©H/CI[^Jt«iO. 2 
5~0. 2 8T?**t>©*W*l/Vi. ZLCDmftmVoZlZ 
£X8@ilTTiUj£bfcffiWIJido.2 ttO. 3 7nm«± 

[0 0 3 5] t-vf, 3-*X«©#iB«fl:**l8£* 
4HNfc-&«©J»»«H*>tt. 3-*XS?©#Sl£ 

0-1 8 0 O'CTSKUttSLfc. JE^X^lHlWTfi'J^Lfc 
.40 M^HIdoo2 *<0. 3 4-0. 3 7nmtfet), ^SS 
^WcWyfrlRjO-tMXL, #1. 2 — 2 3nm©fc©j&» 

[0 0 3 6] U?9A£4*>fcbfcttttTttK. Biflft 

l 3 *&*»»©»*». »* l < av^ke^ 3o» 

S. Sfe, 3E«i<lSKE^-r«IS'&ffll©«tt0. 5- 
2 0 ttS% t -T « ©*«»* L V>. ^-&»J*t 0 . 5 Sfi% 
SiTiiiilW^MAJ^FSL, 2 011%gt 



-332— 




7 

£. *££-#JC9K£fite 0 . 5~l Oli%itli0^<t 
>3#£bV\ 

[0037] *ffiWu sv^tti, ->-h«x«««ro 

flwdte, X^>V^. 7JV5X9A, <??>Xn*>* 

[0 0 3 8] U^A£-?;t>teLfc#liT© 

[0 0 3 9] 1) ©*ttCD'Jf^A*UmHt> 
*b#M#*fe. 

[0 040] 2) ftfiOcomSt'J^A^atSr^tt 

[0 0 4 1] 3) U? 1 £A&£^tr#*^«S?a£ t H::*3 
V>T, -^£U^9A£^:*Mbbfc^T-©ji£, SiffiS 

3— #£y3^A&JSC9SffiibTffiM£Sb. 

[0042] cne.i) ~3) (Djsme>vt>. 2) fans 

[0 043] 

tit'*, ffim.EEt>mm\z&<T®&<D3z%)<\ 

© 2 fgd^e 4f&ggcox^.;v^igs*WT'2>ma— fis 

*!#6n5*5, iSti^l 0 0~1 0 0 0 0 F. fcb 

< 3 ~ 1 0 0 0 a». m±®m. jznffi.fatt<DW. 

[0 044] 

[0 0 4 5] [^ffiW 1 ] KOHKfgMSffiTJKSSn 
fcSifc^-i^JRSttiKtt* (Jt^®«2 2 0 0m ! / 
g, ¥^tS5(tm) 8 011%, ^r?fi^77? 
EC 1 0 2g%. jH'Jxh77;^0X9 1 b>l Oil 
%^£&&S^tMCX:?/-;i/£;&DAT^f b. D-;U 
ffllTtSl Ocm. i^f 10 cm, JP£l. 2 mm© 
->-hiL, #^T£©^-h£2 0 0^T2l$ffi£l$l 




(5) W8- 1 0 7 0 48 

bT^ffiv"- htbfc. 

[0 0 4 6] Z<DM®~>— h^rltgl 2mm©RjglC}T 
•&feViT#fcm«gl5r. HI ICS Lit* 3 
tttt»;fS92£[£fflbTXx>bX3 1 6 

9. 3 %, ll#B^S©ffiKRId o»2 = 0. 3 3 5 5 n 

m. mMb&TocmizmmttiPKD-v-iXLt =200 

nm^±, ¥i%«tSlOwm) 9 OSS%£#'J hfxU 
5r>7;U^U H 1 0fig%^£&5iS-&feK:;ttb. N- 
ifl ^fJUfnU F>£S:BitT-3{gS;&P*.. 

{cS^bfc^HI&CDX^'Jib, '©X7'J£Xf> 

1/X3 1 6^S§CD±^4I^%, 19 0'CTlliraS 

fcgbTitgl 2. 5mm. JP20. Imm©il5## 
lr»&±2E4&f§fc. 

[0 0 4 7] tUZ±.W4 t 

ies (#®£m&> ta5^-x3$, 2001:0^ 
Tfc*v»T4i*nB<e«ibfca. y^ymm^nfu- 

•JtfyZXWZ&L. ft®t/^-&±^4CD^5±JCitt 
20 g8mm, J*£0. 0 2mm©'J^A^)liS6 SrJBE* 
b. 1. 2^EJI//'J s> hJPCOjSSCOL j BF< Sr^tTX 

Jtl : 1) ©?8$t7£iSo«iffil;:^mb&. -fe/S 

IHfcffXjry h9£/BV>Tfrb»*JPbfc. 
[0 0 4 8] £©ZJ^>I!>mm=SJI*-WV>;5'£7 0 

SiCftffibfcftKB tl«5C»»l/TW&y 
^^A^P^*H^Mbbfcttffi-eftffi*»C^D^*n 

itgl 8. 3mm, JP£2. OmmfibS. U^A** 

-r^-^bfc^ig-eK^^nTv^cttt, esrw 
[0049] immm 2 ] sustaj 1 ic^t. ^&h$b 

fcft*.TAi6JMB Ofift9 9. 9%, dco 2 =0. 3 3 
6 5nm. L, = 5 0nm£bt, ¥-t%%L%7 um) £/B 

A->^£3&*-:£X;t. 
[0 0 5 0] [USSWI 3] 1 tC*s^X. ^H«B 

40 tcttATHSHb^ V 7 x-X*-#>/hJ3M* CK1K9 
9. 6%, dooj =0. 3 3 6 6 nm, L. =55nm 

tbt, 8wm) ^fflv^, fl&tt*j£09i tnm 

[0051] mmm 4 ] mmm 1 tc^^x. jzmmm 

\zRz-Tm®itV 4 7.*- (MK99. 8%. door = 
0.3 3 6 nm. L. = 1 OnmK±. It€l»l wm, 
g^*56 Oumcoa-ttfi) flfitt^JBW 1 1 H«l 

[0 0 5 2] [$£815] USSCT 1 tCfeV^T. 3E*8HfB 
50 fc«AT*»ft»*a«l («9 9. 7%. d o» 2 = 



-333- 




(e: 

9 

0. 3 3 7 nm, L. = 2 5 n m£t±. jt&ift 1 0 « 

m. g£&4 o umomm) =&m^\ mtmmmi t.m 

[0053] mmm 6 ] nmm 1 c*v»t, ^mm® 
\zvt^xy)iy*j^7)i=t-^mm<om^mm (120 

O'C&iO.S. dooz =0. 3 8nm, ¥^H5(i 

[oo54] m»m 7 ] mmm 1 t-^T, ^mmm 

\Z.KZ.T/ifi7y9®mo]&ftB® (6 5 CCT&MJS JO 
Sn, l&*H^*©H/CIgmb=0. 2 7, doo 2 = 
0.3 8 6 nm. ¥^&&1 5 ttm) fllte^iS 

to i twafcurn-r >mmm^mm**Ai'?zn?>- 

[0 0 5 5] mMM 8 ] USSW i KfcHT, ^Mfii 
.Cft*TJI8Mt*V:7; t --X;*J-#>IBSit (Mft9 9. 
5%. ijBIIS3 0 0t, dooz =0. 3 3 6 5 n 
m, Lc =4 0 nm, $S$I&1 0 ym, 8lJ{6fi2 0 0m 

m) 2rfflt\ mtmfomitmm\zvx=i'i>mm$i.- 

[0056] mmm 9 3 mmm 1 e*wr, 5?s*iya 
cftAtsi tr y ^©iWffi&fe (N 2 iiii'Tiw 
8 0 o-t:TjiMaauT«*fl:flaac»3jb, ^htn 

2 gH&«t»T? 3 P^ffl 1 6 0 OtTiiliLfcfcO, d 
002 =0. 3 5nm, Lt = 5nm, ¥-i$1ft.&2 0 u 

m> mzmmmi t^m\zvx^>mmM.- 
[0057] utmrnii KOHKsjsmffiTKs^n 

fcH^rj-^xmSttM^* (Jt*MS2 2 0 Om 2 / 
g, f^Si5«m) 8 011%, try^^yyvyt 30 
EClOm #Uf b77Moifl/>10lS 

ffiMLTifil 0 cm. S3 1 0 cm, JP3 0. 6 5mm 
(Dmffi>— ^TrcDtgy-hS2 0 0'C 

[0 0 5 8] Ciomffiv— h£figl 2mm©R}gtCfl" 

5r>lxX©gS§©Jt^©f*9E£$--X©rtii=K:&if L 
fc. rn^S2 0 0'CCD^TfC*5ViT4^R5^Lfc 

[0 0 5 9] [ifc«SS««l 2 — 1 0] ^JSWl~9IC*3l2 
T. ^IEWl~9CD*-&©<fc'5ICftgt-r-5^©±^ 
©^RhlC'Jg^A&JgfgfcfHrf. Sifc. 7 0t:©tl 

t) , <itt-en^niiiS0!ii~9t^{cL.T3-i'>^ 




®mW- 8- 1 0 7 04 8 

J0 

[0 0 6 0] ^iS^l~9Ri;itt!!!^Jl~l Ofifct 
[0 0 6 1] 

[^1] 













5. 


2F 


4. 


3 V 


8. 


5Q 


2 


5. 


0 F 


4. 


2 V 


8. 


3 Q 


3 


4. 


9 F 


4. 


2V 


7. 


8Q 




5. 


OF 


4, 


2 V 


8. 


0Q 


5 


4. 


3F 


4. 


1 V 


8. 


2Q 


6 


5. 


OF 


4. 


IV 


7. 


9 Q 


7 


5. 


1 F 


4, 


IV 


7. 


8Q 


8 


5. 


2 F 


4. 


3V 


8. 


0Q 


9 


4. 


7 F 


4. 


IV 


8. 


3 Q 




2. 


2F 


2. 


6V 


6. 


0Q 


2 


1. 


1 F 


3. 


0 V 


9. 


8 Q 


3 


0. 


9F 


3. 


2V 


9. 


7Q 


4 


1. 


8 F 


3. 


IV 


8. 


9 Q 


5 


2. 


2F 


3. 


4V 


8. 


1 Q 


6 


0. 


9F 


3. 


0 V 


9. 


1 Q 


7 


2. 


3F 


3. 


3 V 


7. 


5 Q 


8 


2. 


6F 


3. 


4V 


7. 


1 Q 


9 


0. 


9F 


2. 


9V 


8. 


9Q 


1 0 


2. 


4F 


3. 


1 V 


9. 


1 Q 



[0 0 6 2] 

imwowm *&wiz£zmm.-mm** 3 

W fc i> z. t ta < vt>7y7ftpimtti. 

(JttfcMl) £tt,-?Tift4 A7-ffltC^ 

mil *5£w\z£iTzi-i >m<D®.m.-mm : **/i>' 

1 : lEfij 

2 : JM«a«a»«1£«MH» 



— 334 — 



11 

3 : X^>lxX3 1 6®&8©4r— X 

4 : 7f>^3 1 6M®%s<D±m 

5 : ^ffi 

6 : U^A&JWS 



(7) 



8 : ir/tP— ^ 

9 : #X^ry h 



8-107048 



12 



[01] 




fa 




7 2 



-335- 



